Abstract-Data is presented on the production of electron beams from a ferroelectric cathode at voltages of order 0.5 MV and current densities of order 100 A/cm 2 : In comparison with data at lower voltages, the beam current scales as the threehalves-power of the voltage. An interpretation of the voltage dependent scaling, based on the coupling of electrostatic energy from the ferroelectric to the gun, is presented.
Abstract-Data is presented on the production of electron beams from a ferroelectric cathode at voltages of order 0.5 MV and current densities of order 100 A/cm 2 : In comparison with data at lower voltages, the beam current scales as the threehalves-power of the voltage. An interpretation of the voltage dependent scaling, based on the coupling of electrostatic energy from the ferroelectric to the gun, is presented. in voltage and by a factor of three in the current density. A positive polarity trigger pulse is used to initiate emission from the ferroelectric. In this case, the electron emission is from the metallic grid and not from the screening charge on the surface of the ferroelectric. The data also presents the first reported results applicable to electron gun design. The planned application of the source is to high power microwave generation using a TWT amplifier in X and Ka bands. In the following sections we describe the experimental arrangement used for this work, the results obtained, and their interpretation.
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II. EXPERIMENTAL CONFIGURATION
The electron gun used in this work employs a pulse transformer system capable of generating a 500-kV, 200-A, 250-ns electron beam and uses a ferroelectric cathode as the electron source. It is designed for use in high power microwave experiments. The system operates at a repetition rate of about 0.1 Hz which is limited by the available power supplies. Vacuum levels are presently in the vicinity of 5 10 torr.
We present a brief description of the modulator and beam generator used in this work. The modulator, which has been recently developed for this application, has been described previously in the Particle Accelerator Conference Proceedings [11] , so the description given here will only summarize the system.
The primary power source consists of 12 transmission lines, each having an impedance of about 10
Half of the lines are positively charged and half negatively to a voltage in the range 20-35 kV. The lines are switched at the load location as indicated in Fig. 1 .
Each line uses nine 3.6-nF capacitors in a transmission line arrangement. On closing the switch, a voltage is developed across the load with a rise time which is independent of
